As the key process of weaving, sizing is one of the processes which are of great costly and serious pollution in the whole cotton-textile production chain. Great efforts had been made to study new sizing to reduce costs and environment pollution. In this paper, Methyl cellulose ether (MC) and hydroxypropyl methyl cellulose ether (HPMC) were prepared by the hemp core and further used as a textile sizing. The chemical structure of the hemp cellulose ether was characterized by the FTIR analysis. The paste viscosity was tested by the Viscometer. The sizing properties of hemp cellulose ether were evaluated by the weaving process. The results indicated that the wrap breakage rat, weft breakage rate and loom efficiency of MC and HPMC blended sizing was similar to those of PVA sizing. Compared to COD in the desizing wastewater of 3600 mg/L of PVA, the COD of hemp sizing was very small. It was 330 mg/L. Therefore, it is concluded that the hemp core ether is a new and environment-friendly textile sizing, which has low cost and contributes a healthier ecosystem.
Introduction
Cellulose ether is a general term for a variety of derivatives prepared by cellulose etherification. The raw cellulose materials have the properties of infusion and insoluble. After etherification, the cellulose ether have many important properties, including better water-soluble, film-forming, biocompatibility, surface active, non-toxic, tasteless and so on. Therefore, the cellulose ether has a reputation of "industrials MSG". It is widely used in the fields of petroleum, textile, paper, food, medicine, cosmetics, paints and building.
Cellulose is the world's most abundant organic renewable resources. It is widely existed in the cell wall of plant fibers [1] , such as coir, sisal, jute, flax, ramie, abaca, kenaf, cotton, palmyra, bamboo, linen, henequen, istle, kapok, hemp, wood, banana, kusha, sawai grasses, pineapple, etc. Among these fibers, some have been extensively investigated and widely used in the cellulose ethers field, such as cotton and wood. While many others have less been researched and applied in the cellulose etherification. In this work our focus is on an old and promising natural material, hemp core.
Hemp is an ancient cultivated crop. The whole stalk of hemp consists of phloem, core and hip three parts. The phloem part is about 70% to 80% and has higher cellulose content. It is the finest textile materials and long been used in the textile and paper processing. The core part is about 20% to 30%. Its cellulose content is closed to the softwood and hardwood. While its application has not been enough attention. The hemp core were treated as a waste and burned as firewood. At present, there is less reports about the application of cellulose and ether prepared by the hemp core.
Polyvinyl alcohol (PVA) is a traditional sizing used in the textile industrial with big environment pollution. Great efforts had been made to study new sizing to reduce sizing costs and environment pollution [2] [3] [4] [5] . Therefore, in this paper two kinds of cellulose ethers were prepared by the hemp core cellulose and further used as a new textile sizing to substitute PVA. The pastes viscosity was investigated and quality evaluation was carried out by the weaving properties.
Experimental
Experimental material. The hemp is planted in Yunnan province, China. Before the experiment, it was washed in the flowing water three times, dried and ground into powder. The degree of hemp core cellulose is about 600.
PVA was purchased in Changcun Petrochemicals Co., Ltd. Commodity name is BP-17 with viscosity of 21-26, Alcoholysis of 86-89 and PH of 5-7. Experimental methods.
Methyl cellulose ether (MC). First, hemp core cellulose powder was reacted with alkali to alkali cellulose. Then the alkali cellulose was reacted with methyl chloride to crude cellulose ethers in a certain pressure, temperature. Finally, the cured production was separated, washed, dried and grounded. The degree of substitution of hemp core MC is about 1.6-2.0.
Hydroxypropyl methyl cellulose ether (HPMC). First, hemp core cellulose powder was reacted with alkali to alkali cellulose. Then the alkali cellulose was reacted with methyl chloride and propylene oxide to crude cellulose ethers in a certain pressure, temperature. Finally, the cured production was separated, washed, dried and grounded. The degree of substitution of HPMC is about 1.2-2.0.
Viscosity. The viscosity of MC and HPMC was measured with a DV-79 Viscometer. Before the measurement all the pastes were diluted to the concentration of 2 wt%. The tested temperature and time were shown in Tab.1.
Sizing procedure. Sizing tests were conducted on on a GA310 Sizing Machine with a yarn speed of 5m/min. Cotton yarns were impregnated with sizing paste at 95OC±3OC and squeezed two times with a pair of weighted rollers, dried with four drying cans at 110 OC and wound onto a small beam. After sizing, a 40s×40s, 110×76 plane cotton cloth was weaved.
FTIR analysis. A FTIR spectrum of One-B (PerkinElmer co., Ltd, USA) was used to identify possible hemp core cellulose ether chemical alterations. The resolution is less than 2 cm -1 .
Results and discussions
FTIR analysis. In order to investigate the chemical structure of the cellulose ether, the FTIR measurement was carried out. Figure 1 showed the FTIR spectra of MC and HPMC prepared by the hemp core cellulose. Curve a was the spectrum of MC and curve b was the spectrum of HPMC. In the curve a, the characteristic peaks of 3635cm-1 was the -OH stretching vibration, 2918 cm-1 was the -CH2 stretching vibration, 2837 cm-1 was the -CH3 stretching vibration and the 1394 cm-1 was the -CH3 deforming vibration. These methyl characteristic peaks clearly indicated that the -OH had been partly instituted by the methyl. The absorption band at 1067-1136cm-1 belonged to the -C-O-and -C-C-C-peaks in the primary and second hydroxyl. It is to noted that the characteristic peaks in curve b were similar to those in the curve a. After the -OH was substitute by the -OCH2CHOHCH3, there was only a little band shift in the spectrum according to different degrees of substitution. Table 1 . It was clearly to see that the viscosity of MC was small. It was 2 mPa·s at room temperature. However, the viscosity of HPMC was big. It was 490 mPa·s at room temperature. Then, the MC and HPMC ethers were blended to obtain the expected viscosity. At room temperature, when the proportion of HPMC was decreased from 90% to 40% and the proportion of MC was increased from 10 to 60%, the viscosity of blends were changed from 388 to 15 mPa·s. It was to note that the viscosity of blended paste was not changed a lot and produce any mildew after placed for a week. At 100℃, the paste viscosity of MC and HPMC blends were measured again. It was between 4 to 82 mPa·s. Sizing evaluation. In order to evaluate the textile sizing quality, the 40s warp was sized by the hemp blended ethers and PVA, respectively. Then they were weaved to 40s×40s, 110×76 plane cotton cloth. The sizing parameters were shown in Table 2 .
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Advanced Materials and Process Technology The 1# and 2# seized warp weaving results were shown in Table 3 . The results showed that the 1# wrap breakage rat was 9.70/10, weft breakage rate was 9.5/10 and loom efficiency was 92.1%, which were similar to those of 2# PVA sizing. A big diffidence between 1# and 2# sizing was the COD in desizing wastewater. Using PVA, the COD was 3600 mg/L. However, the COD of the hemp core ether sizing was very small. It was 330mg/L. Therefore, it was concluded that the hemp core cellulose ether is a new textile sizing, which has low cost and contributes a healthier ecosystem by their biodegradability. 
Conclusion
In this paper, MC and HPMC cellulose ethers were prepared by the hemp core and further used as a new textile sizing to substitute the traditional sizing PVA. The chemical structure of hemp cellulose ether was characterized by the FTIR analysis. The paste viscosity was tested by the Viscometer. The sizing properties of hemp cellulose ether were evaluated by the weaving process. The results indicated that the wrap breakage rat, weft breakage rate and loom efficiency of hemp sizing was similar to those of PVA sizing. The COD in desizing wastewater of hemp sizing was very small of 330 mg/L, compared to 3600 mg/L of PVA sizing. Therefore, it is concluded that the hemp core ether sizing is a new and environment-friendly textile sizing with low cost and biodegradability.
